Na+-H+ exchange in isolated renal brush-border membrane vesicles in response to metabolic acidosis. Kinetic effects.
Chronic metabolic acidosis increased the Na+-H+ exchange activity in isolated renal brush-border membrane vesicles. Treatment altered the initial rate of Na+ uptake by increasing Vm (acidotic, 15.3 +/- 0.7 nmol of Na+ X mg-1 X 2 s-1; normal, 11.3 +/- 0.9 nmol of Na+ X mg-1 X 2 s-1), and not the apparent affinity KNa+ (acidotic, 10.2 +/- 0.5 mM; normal 10.2 +/- 0.6 mM). Metabolic acidosis resulted in the proportional increase in 1 mM Na+ uptake at every intravesicular pH measured. A positive cooperative effect on Na+ uptake was found with increased intravesicular acidity in vesicles from both normal and acidotic rats. When the data were analyzed by the Hill equation, it was found that metabolic acidosis did not change the n (acidotic, 1.33 +/- 0.13; normal, 1.43 +/- 0.07) or the K'H+ (acidotic, 0.27 +/- 0.05 microM; normal, 0.28 +/- 0.06 microM), but increased the apparent Vm (acidotic, 1.10 +/- 0.08 nmol of Na+ X mg-1 X 2 s-1; normal, 0.81 +/- 0.07 nmol of Na+ X mg-1 X 2 s-1). The uptake of Na+ in exchange for H+ in membrane vesicles from normal and acidotic animals was not influenced by membrane potential. We conclude that metabolic acidosis leads to either an increase in the number of functioning exchangers or an increase in the turnover rate of the limiting step in the exchange.